Free radicals and not acetaldehyde influence the circulating levels of glutathione after acute or chronic alcohol abuse: in vivo and in vitro studies.
The oxidation of ethanol and acetaldehyde enhances the production of various free radicals involved in membrane lipoperoxidation, and decreases glutathione levels. We evaluated the effects of acute and chronic ethanol use in vivo, with or without the administration of S-adenosyl-methionine (SAME, 2 g I.v.), and the effects of ethanol and acetaldehyde in vitro, on the erythrocyte levels of malonyldialdehyde and glutathione, and of its principal synthesizing enzymes, gamma-glutamyl-cysteine-synthetase and glutathione-synthetase. Twelve healthy volunteers (age range 26-44 years, median 32 years) and 20 chronic alcohol abusers without liver disease (age range 26-57 years, median 44 years) were studied. Malonyldialdehyde was evaluated by thiobarbituric acid; glutathione and its enzymes by high performance liquid chromatography using a fluorescent detector. In the healthy subjects, an acute load of ethanol induced a significant decrease in plasma levels of glutathione, which was inhibited by the infusion of S-adenosyl-methionine. In the erythrocytes of alcoholic patients, glutathione and glutathione-synthetase were decreased while malonyldialdehyde was increased. In vitro, acetaldehyde did not affect either the glutathione or the glutathione-related enzyme levels. Our data suggest that the alterations in glutathione metabolism in the erythrocytes of alcoholics may be due principally to the production of free radicals, as supported by the high levels of malonyldialdehyde observed.